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COMPLETE SPECIFICATION 

Wr _ _ „ Plurality of Well Formations 
nrZ.:~f ™ . \ Company, a corporation 
organized under the laws of the State of New 
Jersey, United States of America, of 1608, 
Walnut Street, Philadelphia, Pomsylvania^ 
United States of America, do hereby declare 
tfte invention, for which we pray that a patent 
may be granted to us, and the method by 
which it k to be performed, to be particularly 
desaibed m and by the following statement • — 
This invention relates to the production of 



55 



15 



annul ? s "P™ be 6*» » Produce 45 
salt water. Due to inefficient flow in the 

anmihis, salt water accumulates therein and 
Jius loads up the well and stops the oil flow. 

h r 20110 *« is generally 

atoadoned. Later attempts to produce from 50 
^J°^fter the other zone has become 
depeted often fail to restore the production. 
Mill another drawback in conventional dual 

hydro^-f^^^rpS 0 ; 

is directed to method and means fo ?* ^ums which are difficult to remove. 

well fluids from a P 1uh£ o^SS ™ e 8 J*" ° b,ect ? f *» prcscnt invention is to pro- 
trated by a welL P toImatlons ^ means for completing a well for simul- 

and method for multiple zone production from 

1* ^ ^ conditions 
such that flow from a zone of relatively high 
pressure can be utilized to effect or aid the 65 
flow from one or more 2ones in which the 
pressure is too low normally to permit the 
desired rate of flow therefrom. 
Operation of a well according to the inven- 

»■ of one or more flow 70 
control devices, hereinafter described, which 
arepoamoned in the weU tubing adjacent the 
production formations. Fluids from the forma, 
nons pass as separate streams through the flow 
control devices and thereafter cormningle in 75 
the tubing and flow from the tubing at the 
well head as a single stream. The flow control 
a^ces contam choke means which cause a 
fluid stream from a zone of high pressure to 
undergo a sharp pressure drop prior to com- 80 
mingling with another stream. The resulting 
pressure reduction causes or facilitates the flow 
*0 dent mannWi aTd" ^^CJl^T °f,^ ^om one or more of the zones of 



* w * *w*uiouui« wmcn con- 

tain ofl or gas. It is often desirable in such 
casesto complete the well for simultaneous 
production for more than one of the forma- 

W tiow penetrated. The conventional procedure 
for oomg this is to effect a dual completion 
and flow from a lower formation through the 
well tubing whue flowing from a higher fbrma- 
ticm through the annulus between the tubing 
SttJ* 0 * Chokes are provided at the weU 
head for separately regiilating the rates of flow 
or the two streams to conform to the allowable 
producuon rates for each zone. 

30 a 3^ foregoingmcthod of dually completing 

Production through the annulus is hazardous 
due to the fact that the fluid stream tends to 
cause cmroaon and erosion of the casing, 
thereby allowing the possibility of a blow-oS 
35 or subterranean loss of hydrocarbons to an 
upper formation. Also, when it becomes neces- 
sary to utilize gas lift to effect flow from the 
formations, the gas lift can be applied for only 
one zone at a time and that only in an ineffi- 
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can be utilized to effect or aid the flow from 
at least one of the other zones. Production can 
be secured from any desired number of forma- 
tions simultaneously, even though flow from 
5 some of them normally would not be obtained 
from a single completion well in such forma- 
tion. 

The invention is more specifically described 
with reference to the accompanying drawings 
10 in which: 

Fig. 1 is a simplified cross-sectional view of 
a well in which one type of the flow control 
device has been used for completing the well 
to produce from an upper zone through ports 
15 in the tube and from a lower zone through the 
bottom end of the tubing. 

Figs. 2— A and 2 — B, taken together, con- 
stitute Fig. 2 which is an elevatianal cross- 
sectional view illustrating in detail a form of 
20 flow control device. 

Figs. 3, 4, 5 and 6 are cross-sectional views 
of the device of Fig. 2 taken on the lines 3—3, 
4 — 4, 5—5 and 6 — 6, respectively. 
Fig. 7 is a schematic illustration of a well 
25 tra v ers in g two production zones and in which 
another form of flow control device is em- 
ployed. 

Fig. 8 is an elevation al cross-sectional view 
illustrating in more detail the flow control 
30 device shown in Fig. 7. 

Fig. 9 is a schematic illustration of a well 
traversing two production zones the upper of 
which has insufficient pressure to permit flow 
into the well tubing and which has been pro- 
35 vided with means for intermittently forcing oil 
from the upper zone into the tubing. 

Fig. 10 is a schematic illustration of a well 
completed for production from two zones in 
which means are provided for introducing gas 
40 from the surface to aid in lifting the mixed 
streams of oil in the tubing. 

Referring now to Fig. 1, a well is shown 
which has a casing 10 which has been cemented 
In place in the usual manner by cement body 
45 11. The well traverses two production zones, 
illustrated as Zones A and B, which may be 
either gas or oil formations. The casing has 
been perforated for production from both zones, 
as illustrated by perforations 12 adjacent upper 
50 Zone A and perforations 13 adjacent lower 
Zone B. A tubing string 14 is positioned in 
the casing and die annulus therebetween is 
closed off near the bottom of the tubing by 
of packer 9. The tubing carries a land- 
55 ing nipple 15 adapted to receive the flow 
control device which is held in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
positioned adjacent Zone A and contains ports 
60 17 for receiving mud from the formation. 

The flow control device, which is positioned 
in the landing nipple in conventional manner 
by means of a wire line, comprises a cylindrical 
housing 18 which forms an annulus 19 with the 
65 landing nipple, and which contains ports 20 
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for passage of fluid from Zone A. Packing 
means 21 positioned above and below the ports 
17 and 20 prevent fluid flow along the annulus 
19 and require the fluid to flow through per- 
forations 20 in the housing. The bousing con- 70 
tains a baffle member 34 which forms an 
annular upwardly extending flow channel 22 
that leads to a port 23 in transverse baffle 24. 
A resilient check valve member having a circu- 
lar edge 25 is provided in flow channel 22 75 
to prevent backfiow of fluid toward Zone A. 
Any downward flow of fluid from port 23 
causes edge 25 of the valve to move outwardly 
against the edge of the housing wall at 26 and 
close the annular channel, thus preventing 80 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene, 
which is unaffected by well fluids and which 
has sufficient flexibility for movement of the 
edge 25 against the valve seat 26. 

The transverse baffle 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to regulate the flow from the 
lower Zone B. Port 23 also may be threaded 
for receiving a choke (not shown) in cases 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 positioned 
inside baffle 34 and "O w rings 30 are pro- 
vided for sealing the annulus therebetween. 
Extension 29 thus forms a passageway leading 95 
to port 27 and choke 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channel 32, and another resilient check valve 
33 is provided in the channel to prevent back- 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
for the fluids from the two formations, which 
channels terminate adjacent each other in the 105 
well tubing at which point the flowing fluids 
mix with each other. The device also has the 
important feature of providing throttling means 
(Le., one or more chokes) for reducing the 
pressure of either or both fluids prior to their HO 
admixing. It further includes means for pre- 
venting backfiow to either formation so that 
fluid from one formation in no case can flow 
to and enter the other formation. 

For the purpose of iflustrating advantages 115 
of the present invention, assume that Zone B 
of Fig. 1 is a high pressure oil zone but that 
Zone A has a pressure which is too low to over- 
come the hydrostatic head in the well and 
hence would not normally flow. The device of 120 
Fig. 1 can be employed so as to utilize the 
fluid flow from Zone B to cause flow from 
Zone A. A choke 28 having an opening of 
appropriate size to secure the allowable rate 
of flow from the lower zone is placed in port 125 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of the fluid through choke 28 
causes fluid from the low pressure zone to 
flow through the control device and issue from 13< 
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STo I ^ ft 0 ™**™, the ah^ES J?2£ 3 t^.^leadto^Sfl^ 
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streams, when Zone B is a <»« 
liftme of Oil frmnTL T A in? 9 s . forma tion, 

P"ssure of the flowing stream at the well head 

?» fl be withom^bS 

SSL???? rate from the 

pressure formation. Altem«ri™i„ JzLr 8 ^ 



15 Wi« £^W-s 



«^on passage^. ^ ^ t0 8 75 



effected C — "Pper zone can be 

a dead zone, lc, a zone which has insoflS liT^f ( °^* own ) m case k should be desk m 



wefl. The "dead" zo M cSteeftheJ^ „± ^^^^^S^IsT^ 
25 flower zone and the device Jffl^jK *g£L£ ^ t^vS^pom A?™™ 
^Sit d ^ whe * it is thelS geS^t Etching meins, Sdicated 00 

device. * * *e level of the control hading afcpfc k Tt&JEPIlkll* 

In one particularly useful embodiment of the JSffi* 1 ««*Hr*i fS^ * ft? 

form adauted trTT^ J d ? vias ? f mother 
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sand. GaT^f - 5 OT bdow the oil 

ttmm»fc ?*? admitted to the tubing 

Referrnig now to Figs. 2-6, a more detailed 
rm of flow control devia i* <hZZT 
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f i« x-igs. z — o, a more detailed 



form adapted to bTseated fa? °J mother 
mandrel ire utilized KjL.r ^ P°*« 
from two seWte nr ^,,^ ltrol,la e ^ flow 
above one m ™ ^ 20nes loc ated 

indudJ i a «Sn£S lower a»nes. The well 

«"W «) passing through 

PodcetmidVel fin k £*2Py."? 8 dde 
string, and anotl^ " P^fed in the tubing 

Flow control took Slnd 2? ft ^ 
shown in detail in FiT J* * e . W« 

«de pockeTof me mandrel ffi£? h ? e 
of each mandreland^ STSu * de P*"*** 
Provided 1 ^^^ -ch tool « 115 
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55 «^e ports 41 fVentW aSid*** 

^a^o^wich me Si^k 
anchored An elongated assemble wWc* 

#» £ST f « 4 ?i Provides a ^annel for upward 

teparate channel for flow of fluid from on? „, 
more : lower production zones S fluTd«ters 
PadS S?*"?. ^ 43 "the bX£ 
» oelow side ports 41 to seal off the annulus 



be employed in SL^. 7 arran 8 em «« can 
Fie 1 fZ , Jr • Mme manner as that of 
£w iJT. Sa^ g 20n ^ to effect 1 ofl 

ahSfc ]S TiF^t ^ ^ te «t 1 25 
this arr^Sent cL h?^ «nd^ood that 
number of^ch zones. A ^ f f ^ desired 
^ne can ^ Z^l^^f for ^ch 

and set in place bVmeLT^f??- v 8 llne 

F oy means of a fack-over device 130 
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known in the art By having the tools placed in 
the mandrel side pockets, the tubing string 
remains open and a wire line can be run to 
any desired depth without any necessity for 
5 previously removing tools placed above such 
depth. This is advantageous since it allows any 
tool to be pulled from die well without disturb- 
ing any of the others. Thus any one of the 
production zones can be selectively acidized, 
10 chemically treated or fractured without affect- 
ing any of the other zones. For example, if it 
is desired to acidize Zone B, control tool 64 1 
would be removed and acid would be pumped 
down the tubing and into the formation through 
15 the ports in the mandrel and casing. The 
check valve 72 (Fig. 8) in control tool 64 
would prevent acid from reaching Zone A. 
likewise any desired formation can be selec- 
tively worked over or treated for sand control 
20 without removing the well tubing and without 
the possibility of damaging any other formation 
by introducing drilling mud into the well as 
done in conventional practice. 
Fig. 8 illustrates tool 64 and mandrel 62 in 
25 more detail. The mandrel contains a cylindrical 
side pocket 63 a portion of the left-hand edge 
of which merges into and is actually integral 
with the mandrel wall. The mandrel contains 
perforations 65 for admission of the formation 
30 fluid. Tool 64 comprises a housing 66 having 
side ports 67 in fluid communication with the 
mandrel perforations. At the upper part of the 
housing latch means 68 and a pulling head 
69, each of conventional design, are provided. 
35 Sealing means 70 are provided above and 
below perforations 67 for sealing the annular 
space between the mandrel side pocket 63 and 
housing 66. The housing provides a downflow 
channel 71 in which is positioned resilient 
40 check valve member 72 to prevent backflow 
toward the formation. The channel terminates 
at the bottom of the tool in a choke 73 having 
throat 74 through which the formation fluid 
issues into the. tubing string. 
45 Referring back to Fig. 7, assume that Zone 
A is a high pressure oil zone and that Zone B 
is an oil zone having a low pressure such that 
it would not normally flow from a single com- 
pletion well. The pressure of Zone B ? however, 
50 is sufficient to lift its fluid to the level of Zone 
A. It is assumed in this instance that the well 
tubing is plugged off beneath Zone B. The 
arrangement shown in Fig. 7 will permit pro- 
duction of oil from Zone B in addition to 



Zone A. Flow of the Zone A oil through the 55 
choice in the bottom of the upper control tool 
results in a reduced pressure in the tubing at 
this point. Some of the gas in solution in the 
Zone A oil prior to reducing its pressure will 
come out of solution and thus aid in lifting the 60 
Zone B oil to the top of the well. Thus a 
mixed stream of oil from the two zones can 
be withdrawn at the well head. By having the 
proper choke size in the control tool adjacent 
Zone A, production from this zone at the 65 
desired or allowable rate can be obtained. The 
rate of flow from the lower zone can readily 
be regulated by appropriately setting the 
pressure in line 75 at the well head by means 
of back pressure valve 76. Alternatively, such w 
rate can be controlled by having a choke of 
the proper size in the control tool adjacent the 
lower zone. 

The following is a specific illustration of an 
embodiment of the present invention as it 75 
would be applied to a well which penetrated 
two oil sands at depths of 8536 — 8544 and 
8626 — 8629 feet, respectively. The well had 
originally been dually completed in conven- 
tional manner for production from the upper 80 
zone through the annulus and from the lower 
zone through the tubing. The allowable pro- 
duction rates for the upper and lower zones 
were, respectively, 30 and 7 barrels per day. 
After producing in this manner for a period, " 
the well ceased to flow from the upper zone, 
due to a drop in its pressure. At that time the 
static bottom hole pressure for the upper zone 
was 2295 p.s.i.g. while the static and flowing 
bottom hole pressures for the lower zone were 90 
3577 and 3551 p.s.Lg. 

The present invention can be applied to the 
above described well in the following manner 
to obtain production from the upper zone. In 
the perforated landing nipple in the tubing 95 
adjacent the upper zone a control device of the 
type shown in Fig. 2 is located. The device 
contains a choke of the appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 barrels per day. A back pressure 100 
regulator, such as shown in Fig. 7, is provided 
in the flow line from the well tubing to control 
the rate of production from the upper zone. 
Varying the back pressure at the surface by 
means of the regulator will cause the flow rates 105 
from the two zones generally to approximate 
the following values: 
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Surface pressure, 

p.SJ.g. 

0 
100 
470 
600 
900 
1200 
1500 
1600 
2500 



Rates, bbls. per day 
Lower Zone Upper Zone 



re ^ l f s . the pressurc at the surface 
to a value slightly less than 1200 n sJ p 

1 / *» this manner anSL 

and the formation pressures drop, the desired 
Production can be m^tainedby 

20 *inl' 9 fflustrat e8 a weU which has been 
m^ 7 com P l kttd m Zones A and B in the 
manner of the present invention and which is 
provided with means for admitting exSS^ 

25 under pressure to the annuh* betw«*X 

I n fi ! ,!^f d 8 ^ tw ^ the two zones by means of a 
crar^device, shown generally « 83, such as 

30 ALfe^T 111 SPf 0 * Figs - 2-U. lane 
a is a dead zone which has sufficient nr^TI 

m cause the liquid to riThfS^E^ 

the fevel shown at 84 but msirffidenrmfo^ 

injecting and SX^tt 1 688 
ajmamly admits^ 

sTlnis^uSf 1 ^ 5 
40 £ oafrom^ M .^nnhtent pumping of 
me oil from the aimulus through control device 
83 into the tubing. The Arid from h£E 
pressure Zone B then serves as^SLiaT 
flowing the annulus oil to the s«rfa^U D ™ 

45 S^frt^ Provided hcS 
' ,** 2 * at B 011 releases solutfoneal 
%?J% rd ^ Sed pa aids in mng^ZSd 
"■p^J? the tubing to the wdl hS 
10 illusaates a well completed fororo- 

» wK^H&f ^ A 80(1 B and provfded 
gT ThL^,H 6804 e£ane«S 
®t„ 'Z t^? 7 0,0 ** utilized fo cases 
»„2\^ weU does not pass through alas 
sand and neither zone has suffiden^ressn^ 

r^„? P ^ f ° n ^ d adiacent ^ A P an? B ! 
M^S 8 -. 8 ^? 8 v 1 ^'og a control device 

93 S^^^T ^ ^ a PaSr 
DackS^,C^u A and B and preferably a 
60 fa^ n^? Te ^ n PP. tt ^ne although die 
totter p«to is not essential The tubinastrta» 
has a SKle pocket mandrel 95 above {hf ijg 



7 
7 
7 
7 
7 
7 
7 
7 
5i 



84 
84 
84 
73 
51 
29 
7 
0 
0 



packer which is adapted to cany in its sidr 
whidP™. mandrel "ntains a port through 

troe^J^JS • flow ""W* device of the 

2?cfiS5S « t Sf eCtt > J wim Fig- 8, with 
«e aioRe port 74 bang sized to admit eas at 

mje^on^wmcnTS^^ 31 ^ » 
gas pressure* ff J^SlS J** 
mmed value. Gas is Iffi d£ t™ Tf 
the annnto, through conduit 97 un^eTsu^Sent 

Sttrca fflSjj? 1 ' m ^ ture 10 fl ow from 
Z: H W ~- ,™ . Cflse » where the well tubing may 

Jfos would permit unloading Tftom ! Ser 
XS^jffifc**" StoJtgh 

^dT? ^^weu'tubufgoS 
S ^onal oif fitS 
ancTwim ml " pi ^ 7ldti m accord- 

the disadvantages of mnWnui.i? eliminate 
requiring sSzed Sc£ ^i.T^ 
e«mipment ^temve?^.^!^ * rad 
Bunultaneous dmkZT* permits efficient 

3e£, WdSeTth^ mn, ^.«>m! 
the chokes oftenA^. j Wrfttcej Pfogging of 

avoided by the use of ^ e p^'^" 

the temJ^^P^S where 

paraffin fcnoritL J??*?* *°* ^ neit her 110 
oeposition nor hydrate formation will 
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occur. Numerous other advantages derived 
from the present invention will be apparent to 
persons stalled in the art. 
WHAT WE CLAIM IS : — 

5 I. A device adapted to be positioned in well 
tubing adjacent an inlet port therein for con- 
trolling flow of fluids into the tubing from a 
plurality of formations which comprises a 
housing having. a side port for communication 

10 with said inlet port, means carded by the 
housing for retrievably locking the device adja- 
cent said inlet port in the tubing, packing 
means for closing the annular space between 
the housing and tubing above and below said 

15 ports, said housing having an internal flow 
channel extending upwardly from its side port 
and a separate internal flow channel for up- 
ward fluid flow from beneath the device, each 
of said rha pnels communicating with a common 

20 fluid passageway leading to the well tubing, a 
resilient check valve member in each of said 
channels for preventing downward fluid flow 
therein, and choke means in at least one of 
said channels for reducing the pressure of fluid 

25 flowing therethrough. 

2. A well flowing assembly for flow of fluids 
from a plurality of production formations 
which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper forma- 

30 tion, said mandrel having a port for flow of 
formation fluid into its side pocket, a housing 
positioned in the side pocket and having a 
side port and a communicating internal flow 
channel extending through the housing, pack- 

^5 ing means between the side pocket and the 
housing above and below said ports, a resilient 
check valve member in said channel for pre- 
venting backflow of fluid toward the formation, 
a choke in said ffrgnwTj and a second resilient 

40 check valve member in the well tubing beneath 
said mandrel for preventing backflow of fluid 
toward a lower formation. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 

45 which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper 
formation and another side pocket mandrel 
adjacent a lower formation, each of said 
mandrels having a port for entrance of forma- 

50 tion fluid into its side pocket, a housing posi- 
tioned in each of said side pockets and having 
a side port and a communicating internal flow 
channel extending through the housing, pack- 
ing means between each side pocket and hous- 

55 ing above and below said ports, a resilient 
check valve member in each of said channels 
for preventing backflow of fluid to a formation, 
and a choke in at least one of said channels. 

4. Method of producing a well which has 
60 been completed for production from a plurality 

of zones containing fluids under different 
pressures, said well having a well tubing con- 
taining entrance ports adjacent all of the zones, 
which comprises providing within the well 
65 tubing a flow channel for fluid from a zone 



of relatively high pressure and a separate flow 
channel for fluid from a zone of relatively low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone _ toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mixture from the welL 

5. Method according to Qaim 4 additionally 
comprising controlling the rate of flow from 80 
the low pressure zone by regulating the flowing 
pressure of said mixture at the locus of with- 
drawal from the welL 

6. Method of producing a well traversing 
two oil zones one of which has sufficient pres- 85 
sure normally to flow from the well and the 
other of which has insufficient pressure norm- 
ally to permit the desired rate of flow there- 
from, said well having a well tubing containing 
entrance ports adjacent both zones, which 90 
comprises providing within the well tubing a 
flow channel from one of said zones and a 
separate flow channel from the other, said flow 
channels communicating with a common fluid 
passageway adjacent the upper zone, flowing 95 
oil from the high pressure zone toward said 
common passageway, reducing the pressure of 
the flowing oil ahead of such passageway to a 
value less than that of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowing oil from the low pressure zone 
into said passageway and therein admixing the 
same with the fluid from the high pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubing 105 
and from the well. 

7. Method according to Claim 6 additionally 
comprising controlling the rate of flow from 
the low pressure zone by regulating the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from the well, 

8. Method of producing a well uaversing a 
high pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
desired rate of flow therefrom, said well having 115 
a well tubing containing entrance ports adja- 
cent both zones, which comprises providing 
within the well tubing a flow channel from one 

of said zones and a separate flow channel from 
the other, said flow channels communicating 120 
with a common fluid passageway adjacent the 
upper zone, flowing gas tram the gas zone to- 
ward said common passageway, reducing the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure 125 
zone, whereby oil flows from the oil zone into 
said passageway, and utilizing the lifting action 
of the gas to flow the oil up the tubing and 
from the well. 

9. Method for producing a well from an 13C 
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~7. u . . zonc of high pressure in a cased 12 A «.n « • 

well having a packer positioned betweenthe a Jell" L^t A 0 ™ 1 * assembly for producing 

**** * the annulus bttWSe^£ S^^ir M ^ di ^P ress <^ 
and well tubing and having an emrancT^? comprises a casmg perforated at said 70 

mj the tubing adjacent ffi^TSTJg S« ^ 8 ^ «** conmining ? ° 

m the tubiKo^lS^^S fSonT^ ^PoTSaing ^ 

up the tubing toward said cranmoooasW iP° mntm fl .u«d passageway, resilient check 7-5 

way, throttling such flowing^TS^ S^^w^^'W 

said passageway to regulate ia raw- nfiL™ 5/ K * fl , ow to the formations, and means for 

15 I hereby . the I^TsS ftridfe 2dS ^ 51 d k ^ channel C Z 

»5 to a value intermediate the presan^ rfS Da ^^ Pressure ahead of said 

zone, alternatively introdurirllndwkhdraw. CSS^ 25". ,ts P 165 ^ » a value 80 
™* P» under pressure to the top of^aid 1? A J?i fl * l0WCr pressure formation, 

annulus, whereby fluid in said annates from a well W. aSSeml J y for Producing 

20 SL3P" ^ m8ti0Q h fotenntamij "f£S preSsS ha7in * different 

SEE? 1 831(1 channel into 3 Zf?"* to ^ flow 

common passageway, and withdraw^., ~~. eu desired rate which comprises a n< 

puking fluid mature from rT^ff £ n^,^ da ^ 4fl 5S " 
fforcg- p ^casing containing entrance portsadiacent 

25 , 10 - A ^ assembly for producing a well re^araS JT* me forming 

25 from an upper zone of low pressure from fe£E?T £° m ^d entrance port! 

a lower zone of high pressure^X c^priS Ste^ ^ d P 8 *"*"** S on 

a casmg perforated to permit flow frZ «m ^ * v f lve means 'n each of said channels 

zones, a well tubmg tS b ^.^.^ fonnationsfnS 

a flow port adjacent the uppeTzwTf S fe^J^S^? ^ ^ d k *e channel fro^Tme 

30 P°^dJ«ween the two Wsla^afil £S?J^ of mgher Pressure ahead said 

between the casing and tJbm£ m^TS* loweX?^ ^ ^ P"^ t0 » value 95 

tubing adjacent the upper zom Horidfa HZ nSfa? fc f ^ lower P ressure formation, 

oneway channel htmSu flow W^n » Jhff 1 ,mr °ducing Bas under pressure into 

common fluid nasais*™, ™ TJZzJ!*-!?. 8 *•* annulus between the tubing and cashj, and 



- .j — «™ uuw port to a 
35 d^SS i^f™ 7 k means 

fluff Bol EL^T?"' a sepan,te duaa ^ *« 
the lower zone to said common 

^ 6 T^ , / nean \ for reducing the pressure 
ofAe ifcd from the lower zone aneadofml 
passageway, and means for alternately intro- 
ducing and withdraw.'™ M . . . 



— — — luiuiuiuenny rorc 
, f"^ 11 ? through said flow port. 

zones' hS^ Pr ° dndng 3 ™* from two 

mrel Mr fr om the well at the desired 

Sch of -M l l hwB « 1 ^ P^owted at 
eacn of said zones and a tubing contamine 
enhance ports adjacent each of thT»»tt£ 
50 ^ C ° mp I iSe8 P^viding wiAin Ae^fl 
!M , J W channel 6 for fluid ^ 
one of the zones and a separate flow 
channel for fluid from the {nheT zonT 
^Jd cta^ls communicatmg wmT a co^ 

55 mTi d i 88 ^ 87 ' flowin 8 fl «dd fZ 
Z, m ^' 0 o^eher pressure toward said 
S??" Passageway, reducing the pressure of 

£ES f t t d P^eway^al^ 
a^ZS ^ f -^ ,ow Pressure zone, whereby 

60 low^SLi ™ d U ^ » flow from such 
jowpres^ zone mward said common passaee- 
wa* mnong said streams in the £5£ 

""d flowing the mixture uS 
mthe tubing, introducing gas in thelnnulu^ 

65 Sf?n^ ^ g - and ^6 an d injecting^ 
^ "»to said mixture in the tubing, thereby 



means for in,^ ^* TfS? ^'^d 
above said ^Sowlh^elT ^ ^ 
Ji 4 "* device adapted to be positioned in 
well tubmg adjacent a side inlet pmr therefa 

from t plurahty of formations which lomf 
pnses a housme, means «rri^ u„ .l- . J*r* 



100 



, n 5 — ~t>-""j. uuu means tor altematelv htm. « — 7 o wuus mm tne tubine 

40 duang and withdrawmg gas rSSTSf tSSrf SSL ! fc 1 " 7 01 formations which^om! 

said annulus to intermiSimV fora fluid f^!, 110 ^ means carried by the houska 105 
the annulus through said flowV^ ^ ^ remevably locking the device adjacent ^! 

11. Method at m^i^:.. . , met port m the tubing n^n™ ! . ^ 



. _ • * *~~"5 ucvice aaiacent mid 
Sl^ m ^ Pacing means for 

noned in each of said channels to nrK 
downward flow therein. prcvent 1on 

w i, 5 - tl1 t- devi « ^Pred to be positioned in 

«nJ?K mg / d,ac ? t m mkt port therehi for 
^onfroUmg flow of fluids into tbe tT 6 to 

W^o opei^^rdS 125 
16. A method of producing a well which 130 
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